We investigate the real effects of decisions to undertake an initial public offering of stock in favorable market conditions. Specifically, we examine potential effects on investment expenditures, operating performance and likelihood of survival. We find that the average firm going public during favorable market conditions, characterized by a high investor sentiment index, subsequently increases acquisitions and R&D expenditures. We do not find, however, that these changes in investment lead to worse operating performance or a higher incidence of firm failure. Our findings do not support the hypothesis that decisions to go public in favorable market conditions lead to undesirable real effects.
Introduction
Market conditions for initial public offerings of shares (IPOs) vary considerably over time. Several theoretical and empirical studies in finance, reviewed by Ritter and Welch (2002) , explore the underlying causes of this time-series variation in market conditions and the implications of the variation for stock return behavior of new offerings. The literature however pays far less attention to the fundamental question underlying the observed patterns in market condition and new listings: Do fluctuations in market conditions have real effects for firms that go public, or do they affect only financial market participants?
That is, do market conditions affect companies' post-offering investment policy and performance?
The issue is important because, as Jensen (2005) points out, irrational pricing of corporate securities can lead to wealth-destructing investments and corporate failure. In recent years a number of academics and policy makers have highlighted the potential important real effects of financial markets and debated whether central banks should respond to extreme movements in asset prices 1 .
The goal of our study is to shed light on the real consequences of financial markets by examining how favorable conditions in the market for newly listed shares affect the investment decisions and operating performance of firms following an IPO. The IPO market represents an attractive setting to investigate this question because valuation of private firms is more sensitive to general market conditions than that of seasoned firms. As Samuelson (1998) and Lamont and Stein (2008) argue the aggregate market valuation is more likely to be inefficient than the pricing of individual stocks.
We focus our tests on what we call the catering hypothesis, which posits that managers of private companies cater to optimistic investor perceptions by issuing equity in the public markets and engage in aggressive value-destroying investment policy. This hypothesis follows from several lines of argument that have been developed in the finance literature. Loughran and Ritter (1995) , among others, argue that perceived over-valuation of a firm's shares can motivate owners of a privately held firm to obtain low cost equity capital and go public earlier than in the absence of a high equity valuation. Fischer and Merton (1984) argue that managers should take advantage of irrationally high prices for their firms' equity by issuing stocks and investing the proceeds. Jensen (2005) develops an agency theory of overvalued equity that implies overvalued equity can force managers to actively cater to the stock market by making excessive investments to meet investors' implied, and unrealistic, growth forecasts and sustain the overvaluation. Consistent with Jensen's theory, we conjecture that managers of firms going public during favorable market conditions will cater to investor sentiment and overinvest, thus destroying firm value in projects with negative net present value.
An alternative view, which we call the investment opportunities hypothesis, posits that favorable market conditions for newly listed shares rationally reflect firms' valuable investment opportunities and assets in place. Therefore, going public in favorable market conditions, on average, does not destroy value. For example, develop a model in which more firms find it optimal to go public when expected profitability is high, consistent with a high market valuation. Their model predicts that expanded investment opportunities arising in favorable market conditions lead firms to invest more and perform better than firms going public in normal or unfavorable market conditions.
In this paper we construct a simple test to discriminate between the catering and investment opportunities hypotheses. Although both hypotheses predict that favorable market conditions at the time of the IPO should be associated with higher corporate investment, only the catering hypothesis predicts that the post-IPO investment in the wake of favorable market conditions is value-reducing and thus should result in poor performance. Therefore, we examine the relation between the investment activities and operating performance and ultimate survival of firms that undertake an initial public offering during favorable and regular or unfavorable market conditions. We also probe further to understand whether time-variation in market conditions represents rational or behavioral factors. If the time-varying market conditions are at least partly due to investor sentiment, then we expect market conditions to have a stronger impact on investment and performance of firms that are especially sensitive to sentiment.
Following Wurgler (2006, 2007) , we classify young firms, which are more susceptible to subjective valuations, as especially sensitive to sentiment. Under the catering hypothesis, we also expect firms going public in favorable market conditions to do more acquisitions than firms going public in regular or unfavorable market conditions. Jensen (2005) argues that overvaluation forces managers to make unwarranted value-reducing acquisitions to meet aggressive investor expectations. We study initial public offerings of common stock in the U.S. over the period 1980 through 2004.
In this time period there is substantial variation in the number of firms going public per year and in the pricing of IPOs of common stock. In addition, there is a broad range of age or stage of development of companies that undertake an IPO. About one-third of firms have five or fewer years of operating history at the time they go public, while nearly one-fourth have fifteen or more years of operating history.
We use a variety of alternative criteria to define months of favorable stock market conditions.
The test results presented in our tables use definitions of market conditions based on values of Wurgler's (2006, 2007) monthly investor sentiment index. The Baker-Wurgler index is based on six market-based investor sentiment proxies, which capture the demand shocks of sentiment-driven investors and limits to arbitrage. However, as we describe later in the text, our main findings are robust to definitions based on market-wide as well as industry measures of IPO volume and market to book ratios.
Three aspects of our analysis address the question of how market conditions are transmitted to investment decisions and performance of IPO firms. We start by analyzing operating performance, measured as operating return on cash-adjusted assets (ROA), to see whether firms going public in normal and unfavorable market conditions differ from those going public in favorable conditions. We also examine corporate failures, defined as firms that perform so poorly that their stock is delisted. In contrast to the prediction of the overvaluation hypothesis, we find that the operating performance of firms going public in favorable markets appears to improve following their IPO, and there is no effect on the incidence of firm failure.
We then investigate companies' investment as the channel through which market conditions at the time a firm goes public can influence managerial decision-making and subsequent performance. We start by examining whether state of the market at the IPO has different implications for the type of investment chosen. We consider three types of investments, investment in research and development (R&D), capital expenditures, and acquisitions. Consistent with both hypotheses, we find that firms going public in favorable markets invest more, primarily through more capital expenditures and R&D expenditures. The newly public firms, however, spend similar amounts on acquisitions irrespective of market conditions at the time of the IPO. The interactive effect between market conditions at the time of the IPO and post-IPO investment is positively related to subsequent operating performance and unrelated to the incidence of firm failure. Together, our results suggest that favorable equity market conditions when firms go public do not lead to investment activity that harms the operating performance of firms.
Our evidence is more aligned with the idea that favorable market conditions reflect profitable investment opportunities.
Favorable market conditions and the decision to go public
Owners of privately held firms have several motivations to undertake an IPO and take their firm public, such as to diversify their holdings, to raise capital, to create public shares for acquisitions, to exploit favorable market conditions, and to improve the liquidity of the firm's shares. In this paper we focus on the motive to respond to favorable market conditions and develop the catering hypothesis about how market conditions influence the decision to go public and affect investment policy and performance following the initial share offering. This hypothesis is built on the following two theories. First, managers of private firms attempt to exploit the favorable market conditions by issuing equity. The favorable market conditions can either represent rational variation in market conditions, such as improvement in firms' investment opportunities, or time-varying investor sentiment towards new offerings. Secondly, managers of highly-valued IPO firms attempt to meet investor lofty expectations through aggressive and possibly value-destroying investment policy. We explore each of these theories in greater detail below.
The idea that irrational stock valuations, or animal spirits, can affect firm financing and investment policy goes back at least to Keynes (1936) . A number of studies document that firms seasoned equity issues and initial public offerings during periods of high stock valuations (e.g. Asquith and Mullins (1986) , Loughran and Ritter (1995) ). The survey of chief financial officers by Graham and Harvey (2001) also indicates that "the amount by which our stock is undervalued or overvalued by the market" is one of the most important factors affecting managers' decision to issue equity. Presumably the gains from overvaluation of shares lead owners to go public earlier than they would otherwise and incur the costs of an earlier IPO. The costs include the effects of becoming publicly traded on managerial incentives.
These effects are weakened managerial incentives to maximize firm value due to a smaller proportionate ownership stake of equity, more short-term oriented decision-making in response to influential stockholders who trade actively, and the opportunity costs of managers' effort devoted to stockholder relations and meeting regulatory mandates of publicly traded firms.
In addition, recent theories suggest that market conditions and stock valuation at the time of the offering may not only affect a private firm decision go public, but also its post-offering investment policy and performance. Jensen (2005) develops agency theory of overvalued equity, which posits that managers of overvalued firms attempt to satisfy market expectations by engaging in value destroying acquisition activity and adoption of high risk projects. Rhodes-Kropf and Viswanathan (2004) show that overvaluation leads to ex-post investment mistakes that are correlated with overvaluation at the market and industry level. Brau and Fawcett (2006) document that 51% of CFOs consider the impact of post-IPO stock price on their assessment of the company's value as important.
Consistent with catering theory, we hypothesize that during periods of high investor sentiment, managers will respond to investors' sentiment-driven expectations via excessive capital and R&D expenditures and acquisitions. The alternative hypothesis, which we call the investment opportunities hypothesis, says favorable market conditions and high share valuations at the time owners decide to go public on average accurately represent the value of a firm's investment opportunities. Higher valuations reflect a greater amount of value-increasing investment opportunities. Under this hypothesis, the decision to go public represents a strategy to raise capital to finance profitable growth. A firm going public raises funds for future investment by issuing equity publicly instead of the presumably higher cost alternatives of issuing equity privately or borrowing.
Both hypotheses imply greater capital and R&D investment and acquisitions by companies following IPOs that occur in favorable market conditions as opposed to normal or unfavorable market conditions. However, the hypotheses differ with respect to the quality of the additional investment of favorable market IPOs. The catering hypothesis implies that managers of newly public firms may make an investment that has a negative NPV in response to high stock prices. Thus, catering theory predicts a negative relation between post-IPO investment and operating performance for firms going public in favorable market conditions. The investment opportunities hypothesis implies that the greater a firm's investment opportunities, as reflected in market to book ratio for example, the better is a firm's performance following an IPO. Controlling for the value of investment opportunities, measures of overvaluation or market conditions should not be related to subsequent performance.
Our tests therefore focus on whether and how measures of operating performance in the years following an IPO are related to the amount of investment undertaken by firms that go public in favorable market conditions. We also probe deeper the impact of market conditions on corporate investment and performance by exploiting firm heterogeneity. Specifically, we argue that if favorable market conditions arise at least partly due to investor sentiment, then we expect market conditions to have a stronger impact on investment and performance of younger firms. The valuation of younger firms is arguably more subjective because of many informational problems that are less important for more mature firms.
Our research is related to recent studies that have explored the variation in the volume of IPOs, pricing of IPOs, or post-offering performance. Lowry (2003) establishes a connection between equity market conditions and the likelihood of going public. She finds that more favorable investor sentiment in the pricing of IPOs leads to greater offering volume, but does not study post-offering performance. Fama and French (2004) document a connection between the volume of new listings of firms and subsequent performance. They find that the number of firms added to the CRSP database, which is correlated with the incidence of IPOs, is negatively related to these firms' subsequent profitability and positively related to the incidence of failure. However, they do not determine the cause of this relation.
Purnandam and Swaminathan (2004) find a relation between the valuation of companies that undertake an IPO and subsequent performance. In particular, they find that industry-adjusted valuation multiples of companies when they go public are negatively related to profitability following the IPO.
However, this study does not address the causes of the poor performance.
In a closely related study, Yung, Colak and Wang (2008) Tobin's q for finance-constrained firms that tend to depend on equity finance, interpreting this finding as evidence that stock market mispricing leads these firms to issue equity and to use the proceeds for investment. Rhodes-Kropf, Robinson, and Viswanathan (2005) , among others, find that market overvaluation affects acquisition and merger activity. Unlike these papers, we focus on investment policy and its impact on performance of newly public firms. As we argued above, the IPO market provides a more powerful setting for studying this question because the valuation of private firms is more sensitive to general market conditions.
Together these studies point toward a relation among high stock valuation at the time of an IPO, high volume of IPOs, and poor post-offering performance. The findings suggest that conditions in the market for IPOs of stock are related to decisions to go public and to performance following an IPO.
Our study continues this line of research by addressing directly whether IPOs in the wake of favorable stock market conditions have a cost in terms of increasing investment that harms subsequent performance.
Data and variables
In this section, we describe our sample, define our key metrics, explain our classifications of market conditions, and provide summary statistics.
Sample
Our sample contains all U.S. 
Classifications of Market Conditions
We test whether corporate investment and performance of firms that went public in favorable market conditions are different from those of firms going public in less favorable conditions. To conduct this test we need meaningful criteria to define periods in which market conditions, or more specifically expected overvaluation of shares, lead owners of privately held companies to make an initial public equity offering. One approach is to use directly observable market characteristics, such as market to book ratios or volume of equity offerings, as proxies for time periods when overvaluation of shares is more likely.
We have done our analysis in several ways based on such criteria. The results presented below, however, are based on an index of investor sentiment to identify periods of favorable market conditions, or likely overvaluation, for initial public offerings. In particular, we employ the index defined and discussed in . As we discuss later, we obtain similar findings and reach the same conclusions regardless of our definition of times of favorable market conditions.
The index of investor sentiment is based on six variables used in Baker and Wurgler (2006) . The variables are the closed-end fund discount, NYSE share turnover, the number and average first-day returns on IPOs, the equity share in new issues, and the dividend premium. Using monthly data, each variable is regressed on six macroeconomic measures and the residuals of these six regressions are the inputs into formation of the sentiment index. Baker and Wurgler define monthly levels of a sentiment index as the first principal component of the six series of residuals. We retrieved values of the index from www.stern.nyu.edu/~jwurgler.
We see at least two important reasons for using the investor sentiment index. First, consistent with the hypothesis we are testing, the index is an economy wide measure that attempts to isolate attributes of investor sentiment from macroeconomic variables or conditions. Second, Baker and Wurgler (2006) find that the sentiment index appears to capture misvaluation. In particular, for stocks with characteristics that imply misvaluation is more costly to arbitrage or exploit, high levels of investor sentiment are followed by low stock returns. In our context, we presume that companies going public, particularly young firms, are costly to arbitrage when they are overvalued, i.e., in months with a high level of investor sentiment. A difficulty with this definition is that market to book ratio and IPO volume can reflect strong fundamental conditions in the overall economy. Consequently, the months we define as favorable may not correspond closely to times of overvaluation, but rather to times of good economic prospects.
Ultimately, what works best is an empirical question and we have to acknowledge that we are conducting a joint test of our classification of market conditions and the implications of market conditions for post-IPO investment and operating performance.
Classification by firm age
As already noted, and others argue that overvaluation is more likely to occur and persist among firms for which it is relatively costly to exploit, or arbitrage away, any valuation error. Following this line of argument, we focus some of our tests on firms that go public as young or undeveloped companies. We presume that young companies are both more costly, and difficult, to value reliably and more costly to short sell. Consequently, at the time of going public the valuations of young companies can be farther from their intrinsic value. We argue that the effects of overvaluation on post-IPO investment and performance will be greatest for very young firms.
For each offering in the period [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] we read the offering prospectus to determine the number of years of operating history, or age, at the time of the offering. Loghran and Ritter (2001) note that the founding date on SDC usually refers to the incorporation date rather than the true date when firm was founded. In contrast, we identify the date on which the firm was founded or began operations. We began by looking for mention of the year a company was founded or established. If these dates were not specified we looked for year in which a firm started operations or was incorporated.
For the offerings in the period 1980-1987 and 2002-2004 , we use the foundation date from the IPO sample available on Jay Ritter's website. We define a firm as young if its age at the time of an IPO is less than five years.
Distribution of IPOs
The number of IPOs displays significant variation over time, with two sharp rises in the number of IPOs in 1983 and the period [1996] [1997] [1998] [1999] . After these two peaks, the IPO activity drops significantly.
The cross-sectional pattern across age groups is similar to that pattern. of IPOs in the computers and computer software industries. There are no obvious differences in the age or industry representation of firms that went public in favorable market conditions.
Differences in characteristics
We look at differences in the characteristics of IPO firms across classifications of market conditions at the time of the IPO and age of the IPO firm. Table 1 presents the median values for a number of financial variables for the whole sample and sorted on the state of market conditions and age groups. We define the IPO year as the fiscal year in which the IPO takes place.
Firms going public in favorable market conditions stand out as smaller, as measured by book value of assets and sales in the fiscal year preceding the offering. Consistent with the market sentiment theory and overvaluation of IPOs in favorable market conditions, the median post-IPO stock return over the first six months of public trading is below 5% for offerings that occur in favorable market conditions while the median return is more than 10% in the first six months following offerings in unfavorable market conditions. Notable in several dimensions are young firms (age < 5 years) going public in favorable market conditions. These firms stand out for their low sales, high post-IPO market value of equity, low financial leverage, high market to book value of equity, low operating income to assets, high R&D expenditures, high proceeds from the IPO, and high book to market value of equity for their industry.
We also compare the frequency of venture capital involvement in favorable market IPOs with venture capital involvement in regular market IPOs. Barry et al. (1990) , among others, argue that venture capital backing of IPOs provides certification of the IPO's value. The argument is that venture capitalists add value to the going public process through their screening, monitoring, and decision-support functions. Kaplan and Stromberg (2004) further show that VCs play key governance roles in the companies they finance. Therefore, it is natural to conclude that venture capital IPOs are better prepared to go public. We find that 2,036 of the 4,448 IPOs in our total sample were backed by venture capital.
Results
This section presents results from a number of tests on the relation between market conditions and issuing firms' post-IPO investment activity and performance. We proceed in three steps. First, we present evidence on the relation between market conditions and post-issue operating performance.
Second, we present evidence on the relation between market conditions and post-issue investment. Our objective here is to provide evidence on whether favorable market conditions lead to greater investment following initial public offerings. We also directly examine whether the relation between market conditions and investment depends on the age of the firm. Third, we examine whether and how market conditions interacted with post-IPO investment are associated with post-IPO operating performance.
Again, we examine whether the relation depends on the age of the offering firm.
Market conditions and post-IPO operating performance
In this section, we provide evidence on the role of market conditions in explaining the change in operating performance from the fiscal year before the IPO to the end of the first, second and third fiscal years following the IPO.
As in Mikkelson, Partch and Shah (1997) , our primary measure of operating performance is operating income before depreciation, interest, taxes, and extraordinary items (Compustat Item 13), divided by cash adjusted book assets (Item 6-Item 1). This scaling converts operating income into a return on operating assets (ROA). We subtract cash from the assets because initially equity offerings typically increase assets substantially, thus potentially impacting a downward bias to measures of operating income scaled by assets. The alternative is to scale operating income by sales. However, Barber and Lyon (1996) argue that operating income scaled by sales does not measure directly the asset utilization and therefore might not capture changes in operating performance. We measure the change in operating performance as the performance in post-IPO fiscal year end t minus the abnormal performance in the fiscal year prior to the IPO. Barber and Lyon (1996) argue that changes in performance adjust for mean reversion and generally produce better results than levels of performance.
In our tests, we use an adjusted operating performance as the issuing firm's raw operating performance minus the operating performance of a control firm. For each sample firm and for each year, we choose firms in the same Fama and French (1997) 30 industry that have been listed at least three years at the time of the IPO and have book value of assets closest to that of the sample firm. Among these control firms, we then choose a control firm with the closest operating performance at the time of the IPO.
We estimate the following median regression:
where ROA i,t is abnormal operating return on cash-adjusted assets in fiscal year preceding t (the offering occurs in fiscal year 0), and Favorable equals one for offerings that occur in months classified as having favorable market conditions, and Unfavorable equals one for offerings that occur in months of unfavorable market conditions. We perform tests using median regressions so that extreme observations do not affect the results. To ensure that our inference is unaffected by cross-sectional dependence, we include year fixed effects in the regressions. We report t-statistics after adjusting for serial correlation using the Newey-West methodology (1987) .
The simple regressions in columns 1, 5 and 9 report the unconditional median change in operating performance over the first 2 and 3 post-IPO years. Depending on whether the change in performance is adjusted, the change through the first post-IPO fiscal year is an increase or decrease of less than 1%. The median profitability declines by about 4% two years after the IPO and by about 5% three years after the IPO. Similar post-IPO decline in profitability is reported in Mikkelson, Partch, and Shah (1997) .
We also test whether operating performance changes more for firms going public in favorable markets. In general, the coefficient on the dummy variable for the full sample of IPOs in favorable market conditions is insignificant or positive and coefficient on the dummy variable for unfavorable conditions is generally insignificant. The most pronounced significant changes in operating performance are on the favorable conditions dummy variable for the subsample of firms that were five years or less in age at the time of the IPO. In all of the regressions, the coefficient is significant and positive. These initial results do not point toward poor performance following IPOs in favorable market conditions.
We chose not to analyze post-IPO stock return performance because our focus is on the asset performance of firms. In addition, the results of long-term performance studies are very sensitive to methodological choices and thus tend to be controversial. Ritter (1991) finds that over a three-year horizon after the offering, IPOs underperform on average by 29% relative to comparable firms. However, Brav and Gompers (1997) and Eckbo and Norli (2006) argue that the underperformance of IPOs largely disappears once proper risk adjustments are introduced.
Market Conditions and Post-IPO Investment Activity
To provide evidence on the relation between market conditions and post-issue investment, we follow the approach in Kim and Weisbach (2006) The catering hypothesis we propose implies differences in the use of IPO proceeds depending on whether the offering took place in favorable market conditions. Under the catering hypothesis, favorable market conditions should be most strongly related to the form of investment that management believes matters to investors. Specifically, Jensen (2005) argues that overvaluation forces managers to make unwarranted value-reducing acquisitions to sustain the overvaluation. Therefore, the catering hypothesis predicts that, all else equal, firms going public in favorable market conditions to do more acquisitions than firms going public in regular or unfavorable market conditions. For each type of investment, we estimate the following baseline model: The variable Venture is a dummy variable that takes on the value of one if the IPO firm has venture capital backed, and zero otherwise. We include the Venture dummy variable because VCs tend to play a significant role in the decision-making of their portfolio firms. Specifically, VCs provides guidance to the IPO firms in making discretionary expenditures. To control for heterogeneity in industry characteristics, we include industry fixed effects defined by using Fama and French's (1997) 30-industry group classification. We report heteroscdasticity-consistent White-Huber standard errors. There is no effect of unfavorable market conditions on post-IPO investment for any type of investment or age group of IPO firms.
Several control variables are related to IPO firms' investment. Generalizing across the regressions, total investment and the individual types of investment are positively related to the industry market to book ratio of equity, the industry's operating return on assets, and presence of venture capital backing of the IPO firm. Total assets and industry stock return have a negative effect on investment.
In summary, the evidence is consistent with favorable stock market conditions leading to IPOs that are followed up with greater investment. Whether an interaction between favorable market conditions and post-IPO investment helps or harms corporate performance is tested in the following section.
Market Conditions, Post-IPO Investment Activity and Operating Performance
Our previous results show that operating performance declines following the IPO. Our next set of tests focus on the relation between market conditions, post-issue investment and post-IPO investment.
Specifically, we compute the sum of investment made in the year of the IPO (t=0) and the following fiscal year (t=1) and examine the effect of that investment measure on change in operating performance from t = -1 to t = 2 and from t = -1 to t = 3.
We estimate the following baseline model that controls for various other factors that may impact change in abnormal performance of the IPO firms. The dependent variable is change in abnormal operating performance from the fiscal year before to 2 and 3 years after the IPO. The use of two time intervals reflects the difficulty in measuring the exact length of time that it takes for the investment to impact performance. We include sales, as a proxy for firm size, and book value of financial leverage, a proxy for financial risk, measured in the fiscal year prior to the IPO. We include the venture capital backing because Brav and Gompers (1997) provide evidence that venture-backed IPOs perform better in the long-run than other IPOs.
We also include various interaction terms to test our hypothesis. We interact the favorable market conditions dummy with each of the measures of investment. Our abnormal operating performance measure explicitly takes industry effects into account, so we do not include industry fixed effects. Table 4 shows the operating performance results. Panel A presents the results for the change in operating performance from year t = -1 to year t = 2 and Panel B shows the results for the change from t = -1 to t = 3. The coefficient on the dummy variable for favorable market conditions is significant for some, but not all regressions, and the sign when significant is inconsistent. The coefficient on the dummy for unfavorable conditions is insignificant. There are no robust effects of market conditions per se on post-IPO operating performance.
The main focus of our tests is on the interaction variable between the dummy for favorable market conditions and investment. For the full sample of IPOs, the coefficients on these interactive variables are positive and statistically significant, particularly for R&D expenditures, acquisitions and the sum of all investment types. There is no evidence suggesting that the interaction between IPO stock market conditions and investment by IPO firms is related to poor performance. Indeed, investment by firms undertaking an IPO in favorable market conditions is associated with higher operating performance. This positive effect is observed for the subset of firms older than five years at the time of the IPO, but not for the firms five years or younger. We expected that any negative effect of investment on performance most likely would be observed for young firms. In summary, the evidence on changes in operating performance does not uncover any negative real consequences of IPOs undertaken in favorable market conditions.
Additional tests

Evidence on the incidence of survival
As an alternative measure of firm performance, we examine the status or viability of firms at two intervals following the IPO. Specifically, we identify a firm's outcome as of 24 months (2 years) and 60 months (5 years) after the IPO date. In order to categorize the sample firms into viable and nonviable, we use corporate delistings from the CRSP events file. We classify a firm as viable within the two or five years subsequent to the IPO date if is CRSP delisting codes is 100, the stock is noted as having moved to another national exchange, codes [501] [502] [503] , or the company is listed as having voluntarily gone private, code 573. Nonviable firms have a code indicating liquidation, codes 400-490, or indicating a delisting from CRSP for reasons likely related to poor performance, codes 500 and 535-590 exclusive of code 573. Table 5 presents the frequency of the two categories of outcomes as of two and five fiscal years subsequent to the IPO. As shown in Panel A, approximately 3% and 8% of all firms in our sample failed within 2 and 5 years of going public. As expected, younger firms are more likely to fail than mature firms: 11% of young firms and 7% of mature firms failed within 5 years of going public. Panels B, C and D compare the survival outcomes among firms going public in different categories of market conditions.
The main result here is that there is no evidence that the frequency of failure is greater among firms that went public in favorable market conditions. We also estimate binomial logit regression on the two categories of IPO outcomes: viable and nonviable. We estimate the following regression for each post-issue interval: The results of the logit regression are reported in Panel A of Table 9 for firm status two years after the IPO and in Panel B for firm status five years after the IPO. The coefficient represents the marginal effect of a change in a variable on the probability of delisting. For the entire sample of IPOs, the likelihood of failure within two and five years of the offering is negatively related to sales and the presence of venture capital backing. In one regression, the incidence of failure within five years is positively related to the interaction between R&D expenditures and favorable market conditions. However, the preponderance of coefficients on the interaction of favorable market conditions with investment variables do not explain the likelihood of a firm's failure. In other words, the likelihood for firms to fail does not vary according to conditions in the market for IPOs. This alternative metric of firm performance does not uncover negative real consequences of going public in favorable market conditions.
In an earlier stage of our research we conducted a multinomial logit analysis of post-IPO outcomes. Unviable outcomes were defined as above, but the viable outcomes were split into to two groups. That is, a third category was defined as firms whose outcomes indicated the firm was acquired, codes . This investigation uncovered no evidence that favorable market conditions leads to a higher incidence of a nonviable outcome within two or five years of going public.
Late 1990s as an alternative definition of favorable market conditions
The Internet sector of the economy in the late 1990s has been characterized as unprecedented by most standards market valuations. Ofek and Richardson (2003) show evidence that Internet stock price levels were too high to be justified by even exceptional levels of expected earnings growth. However, Pastor and Veronesi (2006) argue that these valuations can reflect the high level of uncertainty about future cash flows of these firms and low equity premium at the time. We do not take a stand on relation between Internet firm's stock prices and fundamentals but rather focus on the connection between market conditions and subsequent investment and performance of technology firms that undertook an IPO during the years 1996 through 1999. High-tech companies are active in SIC codes 3571, 3572, 3575, 3577, 3578 (computer hardware), 3661, 3663, 3669 (communications equipment), 3674 (electronics), 3812 (navigation equipment), 3823, 3825, 3826, 3827, 3829 (measuring and controlling devices), 4899 (communication services), and 7370, 7371, 7372, 7373, 7374, 7375, 7378, and 7379 (software) .
We find, but do not report in tables, that investment, particularly acquisitions, is higher for technology firms that went public in the years [1996] [1997] [1998] [1999] . However, greater investment for technology firms in the year following their IPO is unrelated to subsequent performance. Focusing on the period of the stock price run-up of technology stocks provides no support for the overinvestment or investment opportunity hypotheses.
Stock price effects of acquisition announcements
We also examine the quality of post-IPO investment by measuring stock price reactions to announcements of acquisitions. For all acquisitions undertaken by the end of the first full fiscal year following an IPO we calculated a three-day market adjusted stock return centered on the announcement date reported in SDC. For the full sample of announcements the average abnormal stock return is 1.67% and the median is 1.1%. In a regression analysis of the stock price effects, there is no effect of favorable or unfavorable market conditions of the IPO on the stock price effects while controlling for firm size, firm profitability, industry market to book ratio, size of the acquisition and form of compensation. In fact, there is small positive effect of favorable market conditions in the regression analysis for the subset of firms older than five years at the time of going public.
Additional investigations
In addition to the definition of market conditions based on the sentiment index, we have defined months of favorable market conditions based on the volume of monthly IPOs, the market to book equity ratio of all stocks and the combination of the two. Specifically, following Helwege and Liang (2004) , for each month in the sample we computed the three-month centered moving average of the number of IPOs scaled by the number of public firms at the beginning of the month. Similarly, we compute the market MB ratio by removing the average MB ratio computed over the five preceding years from the MB of the month in question. MB is defined as the equally weighted average across public firms of individual firm equity market value divided by book value, where book value is measured at the end of the fiscal year.
Market value is measured at the end of each month and book value is lagged by at least four months relative to market value. Favorable market condition months are then defined as months that are above the median in the distribution of both the monthly moving average IPO volume and the monthly MB ratio across all the months in the sample. All other months are defined as normal market condition months.
Based on this classification of months, investment by firms undertaking an IPO in favorable market conditions does not lead to lower operating performance or a higher incidence of failure as specified in the tests presented above. We have also used industry level market to book ratios and IPO volume to define IPOs in favorable market conditions. Again, the evidence shows no evidence of unfavorable performance associated with investment interacted with a dummy for the IPO occurring in favorable market conditions. In addition to measuring performance with operating return on assets, we have used annual sales growth and the ratio of sales to gross costs (Compustat item 6 divided by item 12). The findings of our principal tests are similar and our inferences are unchanged.
Finally, we examine the operating return on assets of other firms in the IPO firm's industry following an IPO. The motivation here is that perhaps favorable market conditions induce going public and increased investment, but the consequences are borne and observed by the industry. We are unable to find evidence that IPOs in favorable markets lead to lower operating performance in the IPO firm's industry.
Conclusion
We investigate the economic performance firms that go public in favorable stock market conditions. In particular, we study whether and how stock market conditions affect the investment behavior and operating performance of firms that undertake an IPO. One hypothesis is favorable stock market conditions induce firms to raise equity capital, pursue unprofitable investment, and perform poorly. An alternative hypothesis is favorable market conditions reflect firms' valuable investment opportunities and there is no effect of market conditions per se on the investment behavior and subsequent performance of firms.
We analyze U.S. firms that undertook an IPO of common stock in the period 1980 through 2004.
We measure favorable market conditions in several ways. Our principal approach is to isolate months with high levels of investor sentiment as measured by the sentiment index developed by Baker and Wurgler. Alternatively, we use definitions of favorable market conditions based on high IPO volume or high market-wide P/E ratios.
We find very little support for the idea that favorable market conditions lead to growth that is unprofitable. While post-IPO investment activity is higher when the IPO takes place in favorable market conditions, we find no effect of these firms' investment on subsequent operating performance and the incidence of delisting. In addition, we find no effect among young firms, age five years or less at the time of going public, which we believe are the most susceptible to the effects of favorable market conditions. We conclude that stock market conditions or valuations have no undesirable effect on the decisionmaking and the capital allocation process as revealed through IPO firms' investment behavior and subsequent performance. This figure shows the detrended index constructed as monthly index minus its 12 month average.
Table 1: Median financial characteristics of firms at the time of the initial offering (updated 5-15-09)
The sample is U.S. initial public offerings of stock in the years . Sales is Compustat Item 12. Book assets is item 6. Market value of equity is computed as Close Price (199) times Shares (25). Market assets to book assets ratio is the ratio of market value of equity plus book value of debt to book value of assets (6). Capex is capital expenditures (128). R&D is research and development expenditures (46). Cash is cash and short-term investment (1).Leverage is long-term debt (9) plus current liabilities (34) over book assets. Return on Assets (ROA) is Operating Income before Depreciation (13) over book assets. IPO Proceeds is the IPO proceeds from the sale of primary shares divided by IPO prior-year total assets.
Market conditions are classified according to a weighted average of Baker and Wurgler's sentiment index for the three months preceding an IPO minus the average of the index for the twelve months preceding an IPO. Months with an adjusted sentiment index in the top three deciles of the distribution over time are classified as favorable. Months in the bottom three deciles are classified as unfavorable. The dependent variable is change in control-firm adjusted ROA from fiscal year prior to IPO (t=-1) to years 2 and 3 after IPO (t=2 and t=3). Control firm is matched on the FamaFrench's (1997) 
Normal market conditions
